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n-r z> ± 5 ma b^m t * ^ ^ - * sraait a fc «> 

r. o-r * ^ i5»/S£3£«<oapaK tc:i^ Dfe S:* 
- co-r * # mm/w±mwi&j]m * tvt ^ & ^ nuts 

[0 0 0 1 ] 

E«& V/X ttS* > * ^ ^ *j tt 5 «*X t/ffiMi c£> R& 

So 

[0 0 0 2] 

5t (embedded) * ft tti? ^ 5t (sectored) 

{£^£*l5 0 ^^^M^iSgj:jM-rh7 

[0 0 0 3] -tf— tfv^-r-Mi^-r ^/u 
V^£ 0 ^SLIglE^co^^— hv<y ^1^— Jjf/u— ^/SS 




*#Hf1¥8-3 2 9 6 3 3 

* 9 T??-~3L— #"r^*t K7^yoig^f^)fc 
¥«®(balanced)««a;r^^a3i— ^r^sffi 

05 LftttHrfftfeftv^T-. 7-f^^SIlc»LiE4«l 
fc> 9 <D\Eimc X 3 ^a<z>#W*a>ft 0 ft t <z> 
ift9#5. 

[0 0 04] [HieSf*Xt^fi»S:tft*0-f-5fc«){-le]KSP 
10 ffifi-tt, K=V hn— y t Ltfffl^I 

15 ^«5i*&*JtS^Sfc*OL#V^ffi«a«<^1ftfiJ^Pfi 
^£tbTV^£ 0 09x.tf, Hewlett Packard, HPKittyhawk 
Personal Storage Modules Product Brief (1993#-^ 
m Xt^*g Wfff«5, 235, 472-^-ft if tCfS® S ttT ^ 

20 ^^/c(iS»iSr^mL, *o«*4fcttSl&^3f3fe4J: 

[0 0 0 5] JPitfifrWffi-g-SrffifflbT^vr^^ K^>f 

C0t?ttftV\ 1977^^, ffhitete. S^Ific^^tSS 
25 K<oa«(slapping)OprflBffiSr*/M5S^-rSfc«> 

0,130*) o 5Sca*ixfc«*aVi*PWttOS«ttlStt, 
i^5^^fAM5ttSft/M8lCLttfeo White 
tt. r"^^^ K7>f ^rt«^*Pi*«H-S:ffiffli-5 2ool 
30 «S:»3BLfco 1 (Dffi«tt. ¥(fi««««aSB 

K7^^OrtJE^ft*>*>^«ttS<0BiJttSrSx.Sr 

tic J: 9, x«isa:^fpit?SBi4r— Ate*— 

[0 0 0 6] *5>{Ci£¥twSoTtt, f—^KfPffl hA- 

iiitf+tO^ffi , Davies&U^SidmantC X o T W5£ $ tt"C 
(D. B. Davies and M. D. Sidman, "Active compens 
45 ation of shock, vibration, and wind-up disk drive 
s, " Advances in Information Storage Systems, Vol. 
5, pp. 5-20, ASME Press, 1993) 0 &b<D%£tfa{$^ 
#<0^.iL^>»»* 5 -fef c t ft 5 <t 5 t^P^Sf+^^^^7 

50 i^LTV^o *>5Sc0*g|±(O*iJ«?)60fctt^ « 
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fi, ^er p /WkSlxTv^ftv^3' Kf-< *9T± v;/y 
(HDA) Oft^^s^^ixSr^^k-rS^SrKC 

x A<oKtf aa-ett**a-e*> <9 x&mM £ *t 5 h d a4# 

[0 0 0 7] -tV*^ K9*f ytw^ott55fe^^±OPp^ 
«3ilsa*.-e*>5o ®=i* V7 4 *9 S5flfi/«cW3£ 

V\ Knowles&t/HanksCO^F^S ("Shock and vibration d 
isturbance compensation system for disk drives, 
4tl«rffFtBK3ra71065555. 3#) "CM*. ttBKSff #JLO 

^ffl^ttfco *OSP5iffftfiHDAJt(-B:»St<9W*te> 

^iC^oT. HanksO$F5E (*B4*1T*5, 299, 075 -S§0 T* 

[0 0 0 8] /hSr^^^K7-f^l * 
H3nLT^£ 0 /hSf^w** K^-f^tt, *3fe. SlWffl 

it^fc^^m-^tLrvN^o ^ik^i^^t. 7^* 
* K9-r^tt, mk<»74*9 K9>f^«»-e«»Lfc 

[0 0 0 9] /hS!^ K7*f :/f*. ««<Z>»#iOfc 
Ot* ;* * « ffi ffi £ mVk-t £ «> ic ir 9 * |B]#B 

h 7 y ^ ±<?5t ^ ^ M o ^ - a V (Oft^i«'>t 6 0 r 




^^^8 - 3 2 9 6 3 3 

[0 0 10] 

L J: 5 *1-5K«] «*«^S«tt-»i£ 

05 i(0f^^ K7^y^tt5 0 

-y-^^y ^ymg.xm / E~fz>-M'bm<n74*? K7^f 

[0 0 1 1 ] 

10 I»H«:W*-r5fc«>0^®] *38Wtt, 7*-f K7 

Id J; f9±#4fcfiiS:TSlx5o &W-T*Ui. JPi&KfrfcB 
20 -5. -ixtt, fB*2fct5fi»*jE?ff««S:i£»f-5r4:S:"5r 

[0012] aiigaw-to^w^aftu^-rv^jwittflt 

5 0 jpastt ^ >r fr* <D$m<D y t^$4 j^x<onmz 

< JPaSrS^TV^ftv^'&^ia^Srcpih'f-S Ltv^fi^ 

35 ^ tt / 4 xt-h^mmmtm^m^-r z> <t ? t^p 

[0 0 13] 

40 [0014] 01(1 ®etc<fcfcJ6»*£ttTV^/h§! 

frZo ^PiISH-102ii, Kf-f^^7ty^y (H 
DA) lO60>i&#*8fc*o-e#5 <t 9i-H2lKj-<— ^^u— 
h 104_h(C^ *9 (i-tt (bixT^So AP5Sffitrl02Offl^tt, 
45 ^V^y>-^^ix, v^^/uis^n-fe ^iM08(Cj: 
iXy*4 i?#/i'%!!Mti*?Tt>inZ>o 74 £ /^%±mfc?r t> 

4*9 h~7 4-7T±>7 r V 100(07^ ^ 112cQ¥®rt<0 
50 0iE3S»illOSr«*ai-5ct 9ic^or^5 0 
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[0015] iiHgapiistno2tt, x^^-^r— 

-M14±T?ttfc < fgift^-^^u- h 104_L(c5t 9 tttt <b 
*LT*5 9, ^D3iSrH02^^-<^^ K^^^COHDA106 

^^LTT^f^x-^^^i^^t^ HDA10 

< *#ft^af*«IE£;ixftv^ 
ft£ Q £<bK. ^«Ei|Sd5|S?>tLTV^5fc«>. ?<< 

[0 0 16] IS2tt. 50— 500HzOjajKSk$5ia(i0 7 

^ft^»^o{t«tRssfrf§- (pes) ^uti^o ia 

PES5r/TLtV^-5 0 Slbtt, 50~500Hz<OPfl-C^bi" 

tf ft Wv^PES Offf u-</w£:Sl LTV ^ 0 
fflfcjWC. ^PE St£;fc#fti£»*X(£ LT<^ 

[0017] igi3fi, ^ssw^-r yj^-fum^ 

—^Sr^i-^n s/^|g-cfc5o *3£Wol«HS* 

ftft^Cttt^o #P51ffft302l3:. -r^^^ K^-f 
^OSS»«->^7 t ^304<7>|e!ejgi(iSr^tBi-5o *P3S 
Sff302Offl^ffi-^fiJPiSaW-7 -< yu^306ic J; o 



7*-f Jb£> F7 5^ T^^^ai — Rossis 

(BiSJP#«312(C*5V *X B WffifiM* bS* $ tbTH^(0 

43&^ti*<fiOfS-g-SrftttS"fSwi:3&ST*t, -fcixfcldo 

10 *MfTO@«]lcSL-CH t^«v/^fAyp>y 
^304!*, 2i<Dm^t£tt$:§&1r%7 : 7 y*i£y9*k. 

(pes) sr^«-rafc»^ffifflSixa 0 jg2£> 
$oz> 0 ^<Dtomm^ iiite*piSftw-302{cj; t)«iffi$*L 

£ 0 ffi«»»t»*4^»«flt«314-e4iflt*tt5 0 

20 [0 0 18] **MSrHJfi"r 5 fc«>t-, &ifr<Dffl&i 
^Lfttttt«ft?>ft^o7t 0 ^SfttiSS 

<ft5 (ftSiWfti^V^'y V^31gte3717Hz-C£>£) 0 

[00191 te^^ hcDlHlK^PiiSH-^^-t*^ 

git^^o rcO^Dii^tf400(i. 2 KD%W<DJ±m& 
^406, 408i5g* $ ttfc AJR t* — ^404^:^* LTV N -5 C C 
35 60 b*— ^404(i. T^^spffit-SiaftXftztf* h402(C 

ffi^«9f ^ i•^t^tl-cv^^ 0 ffioT, tf— A404^x^ 
ffirtTfctotJ'rirtCftSo ffi*SP406,408li»*'<y K4 
10,412^^:n J ei^^ixTV^5 o e— Acofcto^-tt, id» 
414,4163&s»3RSixfc i fr^y K410, 412C-«JES:*S$ 

^tL5 0 0 5li, APig*W-400<O5pBia-C*>5o *W41 
8,420,422**. &%kt LT^CSSPiiStwW'E-rstB* 
45 {S-^S-KESitS ^ i: {CftS*PaSiffif+±W*Sr* LTV^ 

[0020] mmmucom^^^ jpigaw-tr-^ 

com l <oft^9^— K(-<toX*JPfiSn5o f — AoOit 
50 irtwJ: ^I/J«:t5:t^t^^ 0 L7)^L, Z(Dtztb 
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K&mt£7 4&*&&wten<Dtevi/-?}) isrms. (37 
i7Hz) rrH-t5^tij:iit'fo5„ raatt. ffiimra 

[0 0 2 1] Kffi«tt*nw*>^y v^afitt. ^ 
>f * ^ ±<0<ig1f $g n i/ 3 l/<nmz- X o T f&JPK S *L 

ffl-T5^<b^ 5 r*#S 0 SI 6 tc^-Ti JPaKfHt-^ 

f*, ffiai»a«#dsi>-v^y v^snfct* (73^502 
^y >>/£*x5 0 apaffiwcoiiap-trv^y ^^mm 

y ^^(OKff±<oSS r 4: (eft 

So 

£ATO0!IS:iiLT»SE-rsr irds-CtSo 3717 
HzCO^-y K&M-y-^y V^ia5rix5f^^^ K7 

£y&&fc®<Dfti&m&21QSHzfrtb241Q\\zK&&Z> (- 

3dB^-e»J3£Ufc»-&) o 7 y >#<D&ni'~7 h 

ii300HzT*-30.80° 7^-23.77° KSW>£ix£o ^ 
[0 0 2 3] 07(a)tt, APiSSfHf -f§-3& s — * Kffia* 

v^yv^is (3717Hz) t^^mmx^-^^ y 

{f^lgfUO^^iSr^^^-rtCOT'^So 8 7(b) 

tt, imm&Wi^^^ Kfi^v^y ^^MS. (3717 
Hz) ^L^iijg-c-y-v^y >^$jxs»-&<ojnjSsw- 

h<DX*&>Z>o ft*&602, 604*i*0itSft(OjgjfiajcE:»*S 
LT^So ft»606, 608ti^ A** WJiiKStfSS*^ L 
T^& 0 ft*l610,-612tt«'&jajfiaiS:« : *SLTV^o 

mmnmi^-r^ hm&msss. sHzasfsa-rss 

V^y^^iSS (14, 868Hz) c^4ff(7)iiST*^>'^y V 

^*tbS4i^jpiis^s-^at/7>f /u^ y ^^t-^-co 

l^M^^^LT^^o ft«702,704(i*PaSI+cO/g 
ltt^ 0 *j»706 f 708li7 -<yu^coj?IK 
M§3riLTV^ e &^710,712[*S^&»J^£ 
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SLT^£ 0 SESSi»714fi-*->f h«««7434Hz36S 

art, Jp3i««-*as:««*-fr5/ y^y-t^ts ~t 

4 *x hja«»*Sx.S*iJ^*ftK?>^(-«*$1i:S (r 
05 oil off) x<;*;7^/u^ t , 100— 600HztO®Hrtco{i 

m©7-f/^ y v^sr^o KW-ioastttt^Jt-t- 

fc«>. J: DKv^JPiMjSfH^^^y isymBtX~<D7 j /u? 
10 ^aiStOit^Ptcior^^ ^/U7-f/^o<|$ttS:Ki 

yu^ y ^^SttfcJPilffiW^fcWffiT-fc^ 
5o 0 7&tf|g8S:it«i-5i:. H8(^*5Sffi7-f yu^ 

[0 0 2 4] ffi«»a«#^o^ffl^aic±s«»o« 

20 fi. 4 0(DMft5*^(-^-t-SHDAOili!jO«]$iJ^^ 

ttfctO-eS>5« PESiHDAl^t^S 
Eb^SL^^oJtcoil^^^^^urv^So !6oT, PE 

25 ^^±^ft^C0S*It>.^#< ftSo i^f-s ^asSiiOfn 

^/J^<ftS 0 ft^ft802 f*. APiSSti-^'bO 

SLj cOgllII^^U-rv^So ft»804 (AlHitft) te. *p?i 
30 SW-fS^«PES i^U^MTfy/y v^ixSJP 
i$Slf^^^7'f — K7t7- Km-§*^ffl$tL5^ 
(7) rpES/g®J^£Lj 5^^LTV^^ 0 ft|ft806 (*« 
») I*. ^P31Sft-{f^-7!i 5 PES^Sc04^OilS-e^ 

^^•y ^^stt5»^<o rpEs/JBi&^SLj ^Ttt 

35 ftj»808 «^) rf?|5^U— K(0 

SPa£StH-f*XLTW5Sffl^^— K^APiiffitfSrffifflLT 
»Pa«W-fS*S:*J«U. -t<o»PiS«fl-fS^spES<Dig 
S^>4{SC0^X^>'^ P y >^^tt5#^CO, HDACO 
rPES/Sib^SU ^Tlt^^o 

40 [0 0 2 5 ] #5SftHDAffia«iE<Olll6(i«^:W{C(i 

ES902^ii^l/TT^^yy V^^tb, JPiggftffi 
^fS-^ (ACC) 904^3igM/TT^>y y 

45 5<k^9*H*^LTl^o Mli— «(C(iS»S:*-t; 
ACCi^^^y V^aStfsPES-fr^y 
cfc <9 t/h*^- t htJifeXhZo #iiS^J^'>^x^90 
6tt, KT^ ^-.coSEKft -§-908S:8t^-r 

5o -iKtc, ffi^SEEMf -§-90811, i^SM/TcoxH-v 

50 ^/HS-i-tb^t <C5o 
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[ 0 0 2 6 ] m 1 1 Id*-*" <t 9 PES 1002&t/AC 
Cl004co^-r/u^ y >-^(i, J5«fit;ia»fr-t"3^fca 5 -C* 
5* r<Offi^fc#JIHtt\ P E S1002S-I5ACC 1004B8O 

m^v-tv-V- (DSP) KBfl-rS^n^-M^i: oT 
(i^(C^T*foi9^fcffi¥P^^7i'b0^^^ 0 gill 

Jj{C£^Xi? o s/^ $ix5 0 wCO«£\ PES1002ttit 

a i/t-cu- v^yiooeicjioT-^v^y >-^£ix. a 

C C 1004l3igSM/T 1008U: J: ottyy y 

PES 1002co^#«fil§1010 J S:I/PES10 
02O4^W«««f«J#1012tt H AC C 1004(757^— K7^- 
!7-K7^;^ 1014XTJ 5 A C C 1004O? lj#1016 1 
Lfct<0i45o PE S 1002^I> + ACC1004O^C0^ 

ajs*as*£^£*vc («F-g-ioi8) . (d/a«»«*^ 

[0 0 2 7] ±50%O*iJ#3E»Sr*t-5fi^^ 

mdiixhZo mi l-m, ^mK^m^^ti^- 

[0 0 2 8] iS^kS:liafi-t-5*ffitt2o*>5o 95 1 

ffiffl-e#Sft#(i, PES, jQiS^tHf (ACC) . 
MMl^PES i&3»OACCi: fc 

<osr«-rft-?-T-fcSo seoT, ~<Djjm-£, PEsft^- 
Rxfimm&mxi>*h(D^y b*7* x?Tiz^7i) (hd 

A) 0*Diiffi^«[»Sr^3f 4:fSo Sfc^-C^JxSMsUB L 
T8ESJSA C C S:«/S1- 5 - t ^T*# . 

^*B>m^n. hd A<DMmm<Dnmz 2»»B8acos 

[0 0 2 9 ] ^{Zffi&KJjmt LT(i, iX-X^AcO® 

P E S*^HDAJniijK(C«tSjK®S:l»*i-5 :i:T^ 
5 0 B.WidrowXtM E.Hoff. Jr. £ -o X Mcffll^nm Chft, 



("Adaptive switching circuits* (IRE WESC0N Conv. R 
ec. , pt. 4, pp. 96-104, 1960). B. Widrow&.£^S. D. Ste 
arnsldJloTffiJEficFtVfc (Adaptive Signal Processin 
g. Englewood Cliffs, NJ: Prentice-Hall, 1985) ^Wfc 
05 Sffidrow-Hoff*/h 5 P*S2* (LMS:least means squa 
red) 7/^yXA|j:, #SfftKfiffi^Offi;£B8«£fl¥ 

xttS2pffi^> ±so%rt t^*3 $ * * j: ^ [c&m-r % 

15 KSfc-g-A/T-iSt}, ^tUC<fc9. x aft* 
{C±|ST/U^y xa^^l&v^ t«^^^ 0 r 

20 [0 0 3 0] *f«(0:(OLMS7/^yXi.ll 

[0 0 3 1] W k+1 =W k + 2 m f k X k 
r^T\ £ k t*PES (filSifif) . X k W:ACC 
OT51Sft-fH-§-) . W k (^K ACC «JOjk(w*5tt5t 
25 (O) . W k+1 (iK ACC (^gijk+ llCjo(t^t^) , ^r>* 

[0 0 3 2] HI 2 3S^k*fBB&<k Lt/TtT'n y 

^ymm^— -7\zM&&fax* tpt-^^—p^ wx 

35 t/mm^v-x^A^^tfx^^^ K7^f7'a^-7 P 

tt, 3/^#y^xll04-ea$j^"Cv^5 o r^^-^^ 

i:oT«$ *tfcffi«»»t . 7 -f /U ^ *IJ»1 102 to 

y^iatcBau, ±ELMSoa;ti»:^<t pic^iEi- 

[0 0 3 3] 

(Gain) k+1 = (Gain) k + 2 (Error) k (ACC) k 
45 ' ACCfi*tSIE<OjDiiSfr3&^j^^ixfcff-^T- 

C0fci6. LMSSrDSPC^o^^AfSfcftlcefl^ 
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^ K7-f^DSP±"CllJfi-r5w4:ttffi*T^aW-Cfc 

[0034] iai3tt. *«w^>r^=fy x^co*a* 

PEStf)^t:£^LTV>£ 0 El 3 (a) fit. 7^A^*iJ 

t-K^^^r V*£> P E Si^^ LTVn 

5 0 Bll3(b)Ji, JDiSffiff^-f /u^fiJ^a^^^P 
ES^LTV^^ 0 g]l 3 (cm. Ml^ft7-</i^*iJ 
^#i&5|t*ca^S*^TV^5ii-&(7>PESS:*LTV^5 0 P 
ESIt HI 3 (c)^i-J; JPi$*W7>f/u^*iJ 

[0 0 3 5] ±iS<oJ:5lw, *»«coa^^c(4b* 
A C Cft -?-ofi*I£K!SEl- *) IB**^— f^l*. 

o r - a co 0 e « * a* £ c fc f£t t c: 3S ^ r / \s =* y x a a* 7 
* y^^yt-mmmm^^tzm^ pes &x*}£^9zm 

«:« 4 ± 5 jfi* -CBIH (detune) 1"4 FrtBtttf £> £ o 

[0036] w_h. -r v^^^^tmsLt^mms. 

tt*niS«<OSE<l:S:*ait-53SIlS:ffiffl-r S - £ # "TAB"? 

[0037] *#9j0>±!Esa9Jte. *t Lnsnsjoa* 

[0 0 3 8] WTKSSl^TI*. #*9S0O«*<O«|£B# 
[0 0 3 9] 1. 7^^^fift/S48a-CfcoT, -t 



5, HuE^®t-g^£*bfc F7>^Ta-f^ ^£Dh 

T^^.^— E»h7y^K#i-4iiiiEh7>-x 

15 

[0 0 4 0] 2. HfjE-fe>-^dS*P3Sfl[W-t?*)5. IS*^ 

[0 04 1] 3. ItJiaprttT^^^m— ^Sr#JPWtC*J 

20 tr^5, l»3R3gl JclBft^^^ ^^|S«/H^3S«. 
[0 0 4 2] 4 . mjlS«©:^PiSS*Jffll^^ 5 ^^^ 
>^y >-^^TtulSffi^:coir>-^0^>'7 p y v^^r 

[0 0 4 3] 5. miia-feVi^dsjBiSft^fcS. if* 3 ! 
25 4 ^ ^ E»/S^36»o 

[0044] 6. mmmmmmmmzxv&mzftz 

5*Pi^^tt^fll-g■^o-fey1^S:3E^c«*.TV^5, Hl**l 
JwIS*^^ ^ * * Eft/If 

30 [0 0 4 5] 7. mJEirV-^Otti^i^M^BFf^fit^T 
13 5 # LT HuEJPiSftffff ir * iMc J: 5 

[0 0 4 6] 8 . Wjffi«»<iO*PiiS*JftIiS«Jw J: !9 Sft 

[0047] 9. xw^^sa/^asafcisJtsEe 

40 ^*St'fcot, BuE7-r ^^E»/S*3S«* S . E 

tcytj^tb. WlEh^y^^ltlcH-rsttl^Sr^rtt 
■T -5 fc (c BfjE*ffi $ ixT-c h7^T^-ti, 
^(D h 7 > a »t^i!£Et h 7 7 ^ t^>ff ITS^ 
45 5*S*rfi]fiH(c^l(i$-fr5fc«>«-H5E h7 v^T^^.— 

ft/n^asBcoApjsatc/c bfca^^-rsir v-y- ^ * 

a. ite h 7 y^r^-f coHi^^r^ l tol«Tf y 
50 ^°y>^L, ^co-^v^y V^^tLfcffi^^Z^^-^^ 
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b. ffim^>^<Dmt}&m2<Dm&$ix^>7v 

^ -rlHftBoH* S fir t-mjfS^i&T 

[0 0 4 8] 10. c. «»<O^^<S0Ui^S:«*C0* 10 

t\ ffJEIES h 5 ^ic>Pt-r^mj|5 fro 

5, If 9 tc|S®co^-}£ 0 
[HS<0«*4R«] 

[02] (a)tt^.ffl5jg»(OftV^7 f -f K9-Y^ffi« 20 

[12 3] :7>f — V7*y— K^r-^Vir/i-^TF-r^n y ^ 
[S4] ffi=«^ FoJlDilStfSr^-f^ffiig-efcSo 25 



[IE 5] (S = ^ hO*Pi$SWSr^i"¥SiaT?fc5o 

[0 6] ii^jpiistf^^^/w^pa^ssfc^K 
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